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a portion of the ore will remain unfused around the sides of the furnace. When this can be done, no trouble will be experienced in maintaining the walls for an indefinite period, even when corrosive slags are produced; but this method does not lend itself readily to processes in which the charge must be heated considerably above its melting-point, as the hot central portion, being liquid, will mix with the cooler parts round the sides, and will eventually fuse the whole of the protecting layer of ore.
The device of restricting the zone of highest temperature to the middle of a furnace depends upon a constant abstraction of heat around the sides. This is usually the result of the air-cooling of the outer walls, but it would be more ideal if the cooling of the walls could be effected by a continual supply of fresh ore, so that the heat would not really be wasted, but would be used in heating the fresh ore. In some cases, however, it is even necessary to water-cool parts of furnaces in order to preserve the walls.
As an example of this may be mentioned the De Laval smelting furnace, Fig. 20. This has two troughs, B and C, which contain molten metal and serve as electrodes, and these are separated by a partition. The -partition being entirely within the furnace will experience very little air-cooling, and the arrangement of the electrodes tends to make the current flow most' strongly against it in passing through the slag. The partition will consequently become very hot at this point, and would certainly dissolve away, if it were not for the cooling effect of the water-jacket J placed within it.                                                           *
As further examples of water-cooling, may be mentioned the water-cooled electrodes in H6roult's electric steel-furnace. The electrode is cooled, by a water-jacket, at the point where it passes through the furnace roof, and the part exposed to the air is therefore kept below a red heat, and does not oxidize as it otherwise would. With this arrangement, a closer joint is maintained around the electrode, the roof is protected from cutting by the flame issuing from the furnace, and less loss of heat occurs.
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